











Pirfenidone Placebo Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H. Random. 95% CI M-H. Random. 95% CI
3.1.1 Worsening Idiopathic Pulmonary Fibrosis
Taniguch etal., 2010 8 163 15 104 106% 0.34[0.15,0.77) -
Azuma etal., 2005 1 72 1 35 11% 0.49[0.03, 7.55]
Talmadge etal., 2014 26 278 50 277 27.7% 0.52[0.33,0.81] ==
MNohle etal, 2011 b 24171 32 173 246% 0.76[0.47,1.23] =
MNohle etal, 2011 a 26 174 30 174 248% 0.87 [0.54, 1.40] —
Huang etal., 2015 2 38 2 38 22% 1.00[0.15,6.74]
Subtotal (95% CI) 896 801 91.0% 0.64 [0.49, 0.84] L 4
Total events 87 130

Heterogeneity: Tau®=0.01, Chi*=5.39, df=5 (P = 0.37), F=7%
Test for overall effect: Z=3.20 (P = 0.001)

3.1.2 Acute exacerbation Idiopathic Pulmonary Fibrosis

Talmadge etal., 2014 0 278 o 277

Azuma etal., 2005 1] 72 ] 35 1.0%
Huang etal., 2015 2 38 4 38 3.0%
Taniguch etal, 2010 6 163 4 104 50%
Subtotal (95% CI) 551 454  9.0%
Total events 8 13

Heterogeneity: Tau*=0.82; Chi*=4.01,df=2 (P=0.13); F=50%
Test for overall effect: Z=1.14 (P = 0.25)

Total (95% CI) 1447
Total events 95 143
Heterogeneity: Tau®= 0.03; Chi*=9.27 df=8 (P=0.32); F=14%
Test for overall effect Z=3.15 (P =0.002)
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Figure 3 Summarised acute exacerbation and worsening idiopathic pulmonary fibrosis among the participants. M-H, Mantel-

Haenszel.

DISCUSSION

A total of nine RCTs were included and summarised in
the present meta-analysis addressing the treatment effi-
cacy and safety of pirfenidone in IPF cases. The quality
of all included studies was acceptable. The use of pirfeni-
done was beneficial to IPF patients by lowering all-
cause and IPF-related mortality. Moreover, IPF patients
could exhibit prolonged PFS, low prevalence of acute

exacerbation, worsening of IPF, and low proportion of
overall adverse events.

One previous meta-analysis® included five trials
focusing on the same topic and observed significant
differences in the physiological and clinically relevant
outcomes, such as a reduction in all-cause mortality, IPF-
related mortality and worsening and exacerbation of IPF
and PFS. In the current meta-analysis, we includedupdated

Figure 4 Summarised changes in >10% of forced vital capacity, change in 6 min walk test distance, and aminotransferase
among the placebo and intervention groups. M-H, Mantel-Haenszel.
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eligible studies up to 29 July 2020, doublingthe number
of included trials. Based on appropriate and more repre-
sentative target populations, we obtained a similar conclu-
sion. The all-cause mortality was commonly deemed as
one of the most robust endpoints in therapeutic clinical
trials in IPE?” The characterisation of mortality related
to IPF was vital to supplement the analysis of all-cause
mortality, as it is the most specific endpoint for treatment
efficacy.” However, deaths unrelated to IPF also occur in
this patient population and could potentially confound
all-cause mortality findings. Pirfenidone is a bioavailable
synthetic molecule, administered orally, with antifibrotic
and anti-inflammatory properties. Pirfenidone therapy
was associated with an approximately one-third reduction
of death for the treated and hospitalised AE-IPF patients,
which was yet unexplained. Other clinically relevant
outcomes in this analysis were investigated with respect
to the prospective of acute exacerbation and worsening
of IPF. The adverse events often occurred among patients
in the control group, and similar results were observed
in the high-dose and low-dose pirfenidone groups.® This
might be partially due to the phenomenon that patients
were well-informed regarding the side effects of rashes.
Despite the manifestation of the anticipated skin rash,
pirfenidone was generally well tolerated in IPF patients.

The findings in the current study are strengthened by
the high rate of study completion and treatment adher-
ence, as well as the consistentency magnitude of treat-
ment effects across the primary and secondary endpoints.
The current study demonstrated the difference in the
primary endpoint and also a significant difference in
secondary endpoints including change in acute exacerba-
tion. Pirfenidone treatment suppressed the decrease in
oxygenation during exercise in the subset of patients who
did not demonstrate SpO, <80% during 6-MWT.** The
decrease in SpO, of 4% or >6min of walking has been
demonstrated to predict survival in IPF patients.” *!

Nevertheless, the limitations of the present meta-analysis
should be considered while interpreting the results. First,
most studies included a small number of patients. Due to
the limited number of patients in each study, subgroup or
sensitivity analyses were difficult to perform. Second, due
to small sample size, the mean age and sex ratio of the
patients varied significantly, which might lead to hetero-
geneity and reduced stability of the results. Thirdly, most
studies did not report the severity of adverse events, and
also, the follow-up period varied, causing heterogeneity of
the results. Fourth, the primary and secondary outcomes
were strikingly different, and sufficient studies were not
available to summarise the outcomes. Fifth, potential
selection bias might exist because only publications in
English were included.

CONCLUSIONS

The present meta-analysis explored the efficacy and safety
of pirfenidone therapy in IPF cases. Pirfenidone was
found to be beneficial to IPF patients as it lowered the

mortality. In addition, the IPF cases obtained a prolonged
PES, low incidence of acute exacerbation, and worsening
of IPF. Pirfenidone might also be associated with a lower
incidence of overall adverse events. In the future, large-
size RCTs matched for age, sex and degree of severity in
IPF patients should be conducted to detect critical differ-
ences in treatment outcomes.
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| 774 articles through database searching J

l

[ 479 articles left after duplicates removed |

Title and abstract excluded: 454

Review: 119
No outcome measure reported:
17

Topic no relevant: 282
Not in English: 36

Full text evaluation: 25

Excluded: 17

Cannot extract necessary data: 7
Did not provide key endpoints: 2
Conference abstracts or posters:

2

Not appropriate study design: 6

8 articles included (9 studies)

Supplementary Figure 1. Flowchart of the study selection.
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Supplementary Figure 2. Quality assessment of included studies.
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Pirfenidone Placebo Risk Ratio Risk Ratio

Study or Subgrou; Events Total Events Total Weight M-H. Random.95% Cl M-H. Random. 95% CI
5.1.1 Skin related adverse events
Furuya etal., 2017 0 20 0 27 Not estimable
Vianello etal., 2019 1] 1 3 9 1.7% 012[001,204) &
Nathan etal,, 2019 14 a0 17 80 81% 0.73[0.39,1.39] ==
Talmadge etal, 2014 75 278 79 277 98% 0.95([0.72,1.24) -
Taniguch etal, 2010 163 163 103 104 10.2% 1.01[0.99,1.04]
Noble etal, 2011 a 48 170 48 174 95% 1.02[0.73,1.44] T
Noble etal., 2011 b 54 169 49 168 96% 1.10(0.79, 1.51] =
Azuma et.al., 2005 72 72 32 35 101% 1.10(0.99,1.23] r
Huang etal., 2015 20 38 10 38 83% 2.00(1.08, 3.69] T
Subtotal (95% CI) 1011 912 67.3% 1.04 [0.95, 1.14]
Total events 445 341

Heterogeneity: Tau*= 0.00, Chi*=11.03,df=7 (P=0.14), F=37%
Test for overall effect Z= 0.88 (P =0.38)

5.1.2 Adverse events

Furuya etal,, 2017 ] 20 1] 27 Not estimable

Vianello etal,, 2019 0 " 0 9 Not estimable

Taniguch et.al., 2010 85 163 24 104  94% 2.26[1.54,3.31] -

Huang etal,, 2015 16 38 B 38 72% 267[1.17,6.08) —=

Nathan etal, 2019 i) 90 0 80  1.4% 267[011,64.64]

Noble etal., 2011 b 17 189 4 168 59% 4.22[1.45,12.29] —_—
Talmadge etal., 2014 ] 278 1 277 26% 4.98(0.59, 42.37) =

MNoble etal, 2011 a 25 170 2 174 45% 12.79[3.08,53.18] —
Azuma etal., 2005 32 72 0 35 1.8% 32.05[2.02, 508.68] —_—*
Subtotal (95% Cl) 1011 912 32.7% 3.89[2.09,7.24] -

Total events 181 37

Heterogeneity: Tau*= 0.27; Chi*= 11.41, df= 6 (P = 0.08), F= 47%
Test for overall effect Z= 429 (P = 0.0001)

Total (95% CI) 2022 1824 100.0% 1.61[1.08, 2.41] L 4
Total events 627 378

Heterogeneity: Tau®= 0.41; Chi*= 410.94, df=14 (P < 0.00001), F= 37%
Test for overall effect Z=2.32 (P=10.02)

Test for subaroun differences: Chi*=16.94. df=1 (P < 0.0001). F=94.1%
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Supplementary Figure 3. Summarized adverse events.
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Supplementary Table 1. Jadad score for included studies

An account of all
Study included Randomization * Blinding " . . Overall
patients

Azuma et al., 2005
Taniguchi et al., 2010
Noble et al., 2011
Noble et al., 2011
Talmadge et al., 2014
Huang et al., 2015
Furuya et al., 2017
Nathan et al., 2019
Vianello et al., 2019

a

SR RO R R R SR Y
NSRS U T I R Y

1
1
1
1
1
1
1
1

wm A B LU L W

[\

1 1

, 1 point if randomization is mentioned, 1 additional point if the method of randomization is

~

appropriate. Deduct 1 point if the method of randomization is inappropriate (minimum 0).
® 1 point if blinding is mentioned, 1 additional point if the method of blinding is appropriate. Deduct 1
point if the method of blinding is inappropriate (minimum 0).

¢, The fate of all patients in the trial is known. If there are no data, the reason is stated.
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Supplementary Table 2. Publication bias of summarized outcomes

Outcomes Begg (P-value) Egger (P-value)
Summarized all-cause mortality 0.54 0.24
Summarized IPF-related mortality 0.78 0.75
Summarized PFS 0.80 0.72
Summarized worsening IPF 0.71 0.50
Summarized acute exacerbation IPF 0.64 0.47
Summarized changes in >10% of FVC 0.50 0.40
Summarized changes in 6 MWT 0.44 0.31

Summarized changes in aminotransferase secondary to

0.91 0.94
treatment
Summarized adverse events 0.40 0.39
Summarized skin-related adverse events 0.71 0.60
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